New treatment options have come along the discovery of different tyrosine kinases and their crucial role in the pathogenesis of several cancers, including thyroid carcinoma. Multikinase inhibitors (MKIs) are a new group of drugs, recently widely investigated in oncology. They show activity against receptors of different growth factors, leading to the inhibition of tumor cell growth and division.
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15 There were no significant differences regarding OS. 15 Cabozantinib is another MKI approved for advanced MTC. It demonstrates the activity against VEGFR2, RET, and MET. Its beneficial effect on the course of MTC was shown by the EXAM trial, a phase III, placebo-controlled, randomized study. A total of 330 patients with MTC, both the sporadic and hereditary forms, were randomly administered cabozantinib or placebo at a ratio of 2:1. Contrary to all of the above studies, crossover was not allowed. Treatment with cabozantinib resulted in a significant prolongation of PFS, when compared with placebo. The median PFS were 11.2 months and 4.0 months, respectively (HR, 0.28; 95% CI, 0.19-0.40; P <0.001). 16 In the whole group, OS was not significantly different between patients receiving cabozantinib and those receiving placebo. 16, 19 However, in a subgroup of MTC patients with the RET M918T mutation in tumor cells, the differences in OS were significant: 44.3 months and 18.9 months, respectively (HR, 0.6; 95% CI, 0.38-0.95; P <0.026). 20 Despite the beneficial effect of all the above drugs on PFS, and in selected patients also on OS, we have to be aware that MKI-targeted therapy is a palliative treatment and therefore its potential impact on the quality of life seems to be particularly important. Each drug caused a variety of adverse reactions in nearly all treated patients, leading to a dose reduction in 35%, 79%, 64.3%, and 67.8% or withdrawal in 12%, 16%, 18.8%, and 14.2% of the patients who were given vandetanib, cabozantinib, sorafenib, and lenvatinib respectively.
13-16 All these agents are VEGFR inhibitors that may result in similar complications related to VEGFR blockade, including hypertension, proteinuria, impaired wound healing, gastrointestinal perforation, hemorrhage, thrombosis, reversible posterior encephalopathy, heart failure, and osteonecrosis. Other common complications seen in patients receiving MKI are diarrhea, gastrointestinal disorders, skin reactions (rashes, acne, hand -foot syndrome, etc.), fatigue, and weight loss. The majority of treatment -related adverse Considering MTC, distant metastases are present in 7% to 23% of patients at diagnosis or develop during subsequent follow -up. 8 This group shows significantly poorer outcomes in comparison with patients diagnosed et early stages of the disease, with 10 -year survival of 50% and 70%-80%, respectively. 9 Persistent elevated serum calcitonin levels (a very sensitive MTC biochemical marker) after surgery is observed in 80% of patients with palpable MTC and in 50% of those with nonpalpable macroscopic MTC, regardless of a radical surgical approach. 10 Recurrence is seen in more than 50% of these patients during a mean 10 -year follow -up. 10 Until recently, therapeutic options for advanced RAI -refractory DTC and inoperable or disseminated MTC were mainly based on radiotherapy and local treatment (radiofrequency ablation, embolization, etc.). The outcomes of different schemes of chemotherapy were disappointing; therefore, it is no longer recommended in DTC or MTC. 5, 6, 11, 12 To date, 4 different MKIs have demonstrated their activity against thyroid cancer in randomized, placebo -controlled phase III studies and have been approved by the US Food and Drug Administration (FDA) and European Medical Agency (EMA): sorafenib (Nexavar, Bayer) 13 and lenvatinib (Lenvima, Eisai) 14 in RAI -refractory DTC, and vandetanib (Caprelsa, Genzyme) 15 and cabozantinib (Cometriq, Ipsen) 16 in MTC. Sorafenib is an oral inhibitor of vascular endothelial growth factor receptor (VEGFR) 1, 2, 3, RET, RAF, and platelet -derived growth factor receptor (PDGFR) β. Its efficacy in progressive advanced, RAI -refractory DTC has been proved in the DECISION trial that enrolled 417 patients randomly allocated in a 1:1 ratio to either sorafenib or placebo. Sorafenib compared with placebo significantly prolonged progression free survival (PFS), 10.8 months and 5.8 months, respectively (hazard ratio [HR], 0.59; 95% confidence interval [CI], 0.45-0.76; P <0.0001). 13 No significant impact on OS has been observed either in primary or in delayed analysis. 13,17 However, considering the effect on OS, we have to remember that upon progression, patients who received placebo were allowed to crossover to open -label sorafenib.
Lenvatinib is also a potent oral inhibitor of VEGFR 1, 2, 3, PDGFR α, fibroblast growth factor receptor 1, 2, 3, 4, RET, and KIT. Phase III trial (SELECT), which demonstrated its effectiveness, involved 392 patients, and as in the DECISION study with progressive advanced, RAI -refractory DTC, it randomly assigned to a lenvatinib or placebo group at a ratio of 2:1. Patients on placebo, who progressed in a blinded phase, could receive open -label lenvatinib. The median PFS in patients who were given lenvatinib was significantly longer than in those receiving placebo: 18.3 months and 3.6 months, respectively (HR, 0.21; 95% CI, 0.14-0.31; P <0.001). 14 The global differences in OS between lenvatinib and placebo groups were not significant.
14,18 However, in treatment, particularly regarding new targeted drugs, require rather an internist's approach based on close monitoring, knowledge of differential diagnosis, and sometimes immediate rescue therapy in the case of severe and life -threatening adverse reactions. Therefore, we call oncologists for cooperation with internists, which in our opinion is the optimal way of patient care.
events fulfilled G1 (mild) and G2 (moderate) criteria according to the Common Terminology Criteria for Adverse Events (CTCAE). However, some of them, although rare, were classified as G3 (serious), G4 (life -threatening), or even G5 (fatal), including bleeding, pulmonary embolism, arterial and venous thrombosis, heart failure, QTC prolongation, gastrointestinal perforation or fistula formation, hepatotoxicity, and various laboratory abnormalities. [13] [14] [15] [16] In our opinion, the management of MKI -related side effects is a challenge for internists, especially in case of G3 and G4 events, when the early recognition, immediate reaction, and ability to make prompt clinical decisions may prevent serious and permanent complications, or even save the patient's life.
Our 10 -year experience with the use of MKIs in more than 140 patients with thyroid carcinoma has changed our approach from enthusiastic at the beginning, as we were now able to offer a new therapeutic modality to patients who previously could receive only symptomatic treatment, to cautious, when we became aware of the possible complications of the therapy. Based on a meta -analysis of 10 randomized trials carried out in patients with different cancers, the risk of therapy -related death in patients who are given a VEGFR inhibitor is about 1.5% to 2% with a relative risk of 2.23 (95% CI, 1.12-4.44; P = 0.023) compared with controls receiving placebo.
21 The cardiovascular issue is particularly important in thyroid cancer as it has been demonstrated that patients with general DTC have an increased risk of cardiovascular mortality (HR, 3.35; 95% CI, 1.66-6.74). 22 Therefore, considering the risk-benefit ratio, MKIs are currently recommended by the newest American Thyroid Association guidelines for a narrow group of patients with RAI -refractory DTC or MTC presenting "imminently threatening disease progression expected to require intervention and/or to produce morbidity or mortality in <6 months; symptomatic disease or diffuse disease progression as opposed to focal progression".
6
We believe that a close cooperation between oncologists and internists should be a gold standard in comprehensive clinical care in oncology. It seems to be particularly important in the era of immunotherapy and targeted drugs, which has obviously brought about new treatment options for patients with various advanced malignant tumors, but at the same time it has faced us with a challenge of how to manage the side effects. On one hand, a cautious approach presented by oncologists is essential to answer the question "who and when should be treated". It is well known that neoplastic disease, even recurrent or disseminated, does not in itself constitute an unequivocal indication for treatment. So called "watchful waiting" is widely accepted in oncology because a neoplastic disease may be stable without any intervention, sometimes-as in the course of thyroid cancer-even for years. On the other hand, the possible serious complications of
